decreases water loss and improves survival, and does not improve productivity as is 100 required in agriculture (Romero et al., 1997; Cortina and Cuilianez-Macia, 2005) . 
113
In the current study, we performed a detailed analysis of plants that were 114 higher yielding than wild type in the field trials of Nuccio et al. (2015) . We started 115 from existing models of the mode of action of T6P through SnRK1. Reproductive no evidence of enzyme activity was found ( Supplementary Fig. S1 ). Hence,
148
OSMADS6 does not appear to direct protein expression in leaves. 
T6P and Trehalose

151
In wild-type reproductive tissue under well-watered (unstressed, US) conditions, T6P 152 abundance ranged from 4 nmol g -1 FW in the node, where it was most stable during 153 development compared to other reproductive tissues, to 60 nmol g -1 FW in the shank 154 5 days before pollination (-5) (Fig. 3A) . T6P then fell to less than 10 nmol g -1 FW over 155 the next 15 days (0, 5, 10) . Overall during development, T6P levels were highest in 156 florets and pith, between 32-60 nmol g -1 FW and 11-30 nmol g -1 FW, respectively.
watered and drought conditions. The transgene barely affected T6P levels in node 162 and leaves and increased T6P only twofold at the first time point in shank tissue. between T6P and sucrose (Nunes et al., 2013a; Yadav et al., 2014) was broken in 187 floret and node where a decrease in T6P (Fig. 3A, B ) was related to more sucrose.
188
Increased sucrose in leaves did not correspond to more T6P. In pith and shank, 189 however, less T6P (Fig. 3A, B ) was related to less sucrose ( Supplementary Fig. 3A 
Photosynthesis
264
Rates of CO 2 uptake were determined in the leaf adjacent to the developing cob and 265 the leaf above the developing ear under both well-watered and drought conditions.
266
CO 2 uptake was up to 54% higher in transgenics compared to wild type (Fig. 12) ,
267
with the largest percentage increase in primary leaf under drought (Fig. 12B ). Effects
268
were greatest at day 0 and day 5. There were no differences between transgenic 269 and wild type in secondary leaves under drought (Fig. 12D) the movement of sucrose from pith to floret (Fig. 10) ; SWEET genes are proposed to efflux sucrose to the phloem apoplasm (Braun et al., 2014) . In particular, SWEET13,
332
which was strongly affected in our study, has been previously singled out as a target 333 for crop improvement in maize (Bezrutczyk et al., 2017) . In explaining elevated cadmium and salt, through antioxidant mechanisms (Brychkova et al., 2008) , and 345 jasmonic acid and ABA signalling (Takagi et al., 2016) .
Photosynthesis rate is maintained for longer in leaves of transgenics
348
The normal developmental decline of photosynthesis in leaves was slowed in the 
356
Recent work strongly implicates SWEET proteins in source-sink relationships in
357
Arabidopsis (Durand et al., 2017) . Sucrose levels in leaves of transgenics were also An association between T6P and sucrose is well established (Lunn et al., 391 2006; Nunes et al., 2013a) . In this study, decreased T6P in transgenic pith correlated 392 with less sucrose in pith, but less T6P in transgenic florets correlated with more 393 sucrose. This confirms that the sucrose: T6P nexus (Yadav et al., 2014) 447 Langmead, 2009 ). The maximum read mismatches allowed were six. Reads which 448 mapped to more than six places were randomly reported to six mapped locations.
449
Counts were generated from alignment files in BAM format using a custom Python To correct for possible GC or length bias, data were normalized using the EDASeq R 467 package (Risso, 2011) . Differential expression analysis and gene ontology (GO) 468 term and pathway enrichment analyses were conducted using the EdgeR package 469 (Robinson et al., 2010) .
470
GO term and Pathway Enrichment Analysis
471
Gene expression analysis from RNAseq was summarised into genes significantly 472 increased or decreased in both transgenic lines compared to wild type in all tissues 473 under well-watered and drought conditions (Fig. 4, Fig. 6 of genes predicted to code for enzymes in biochemical pathways (Wu et al., 2010) .
482
Roast uses a gene set test that assigns a P-value to a set of genes as a unit, which analyzer. The sample extract was split into two aliquots, dried, then reconstituted in 515 acidic or basic LC-compatible solvents, each of which contained 11 or more injection 516 standards at fixed concentrations. One aliquot was analyzed using acidic positive ion 517 optimized conditions and the other using basic negative ion optimized conditions in 518 two independent injections using separate dedicated columns. Extracts reconstituted 519 in acidic conditions were gradient eluted using water and methanol both containing 520 0.1% formic acid, while the basic extracts, which also used water/methanol, 521 contained 6.5 mM ammonium bicarbonate. The MS analysis alternated between MS 522 and data-dependent MS2 scans using dynamic exclusion. Samples for GC/MS 523 analysis were re-dried under vacuum desiccation for a minimum of 24 h prior to 524 being derivatized under dried nitrogen using bistrimethyl-silyl-triflouroacetamide 525 (BSTFA). The GC column was 5% phenyl and the temperature ramp 40°C to 300°C 526 over 16 min. Samples were analyzed on a Thermo-Finnigan Trace DSQ fast-527 scanning single-quadrupole mass spectrometer using electron impact ionization. The 528 instrument was tuned and calibrated for mass resolution and mass accuracy daily.
529
The information output from the raw data files was automatically extracted as orbitrap mass spectrometer back end. Accurate mass measurements could be made 534 on the parent ion as well as fragments. The typical mass error was less than 5 ppm.
535
The informatics system consisted of four major components, the Laboratory 
545
For statistical analysis pair-wise comparisons using Welch's T-tests and/or 546 Wilcoxon's rank sum tests were performed. ANOVA was also conducted. (Fig. 5A, B) . replicates for each time point was determined as described by Zhang et al. (2009) (1), day of pollination (2), 5 days after pollination (3) and 10 days after pollination (4). (2), 5 days after pollination (3) and 10 days after pollination (4). . OSMADS6: TPP1 effect on SnRK1 activity. Pith and floret tissues were examined for (A) Extractable SnRK1 activity (line 5217) and (B) effect on maize orthologs of Arabidopsis genes that encode SnRK1 subunits (lines 5217, 5224). SnRK1 activity was assayed in the presence and absence of 1 mM T6P. Data are the mean ± SD (n = 3). The maize genes are ZmSNRK1β, GRMZM2G025459; ZmAKINB, GRMZM2G138814; ZmAKIN10B, GRMZM2G077278; ZmAKIN10, GRMZM2G077278; ZmAKIN11, GRMZM2G107867. The time points are 5 days before pollination (1), day of pollination (2), 5 days after pollination (3), and 10 days after pollination (4). . OSMADS6: TPP1 effect on trehalose metabolism gene expression, trehalose-6-phosphate synthase (TPS) and trehalose-6-phosphate phosphatase (TPP) gene family members evaluated using differential expression analysis. Only genes that changed significantly in both events in the same direction temporally and spatially are reported. The time points are 5 days before pollination (1), day of pollination (2), 5 days after pollination (3) and 10 days after pollination (4). OSMADS6: TPP1 affected genes with gene ontology terms associated with photosynthesis. Transcript profiling data from both the 5217 and 5224 events were compared to wildtype to identify significantly perturbed GO terms. A white cell indicates pathways that were not affected and a dark cell indicates pathways that were significantly affected by the transgene. Only pathways significantly enriched in both events are shown. The time points are 5 days before pollination (1), day of pollination (2), 5 days after pollination (3) and 10 days after pollination (4). 
